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From the Desk of Director Research

Gallbladder cancer (GBC) isan uncommon diseasein majority of the countries despite being the most common
and aggressive malignancy of biliary tree. Globally, about 1,78,101 cases of GBC are estimated to have occured in
the year 2015. New cases and deaths from gallbladder and other biliary cancersin the United Statesin 2015 were
approximately 10,910 and 3,700 respectively. In India, thismalignancy ismorepreval ent in north and north-eastern
regions of the country while southern India haslow incidence rate in both the sexes. It isthe commonest digestive
cancer in north Indian women.

The most common symptoms caused by GBC are jaundice, pain and fever. Risk factorsfor the malignancy can
bedividedintofour broad categories, including patient demographics, gallbladder abnormalities, patient exposures
and infections. The diseaseisdifficult to detect and diagnose asthere are no signsor symptomsin the early stages.
GBC typically presentsin one of three waysthat is, malignancy suspected preoperatively, malignancy discovered
accidentally at cholecystectomy performed for presumed benign disease, and malignancy diagnosedincidentally at
pathological examination following routine cholecystectomy. Over two-thirds of patients with GBC are only
diagnosed during surgery or postoperatively. Adenocarcinomaisthe most common histologic type, accounting for
98% of all gallbladder tumors. Assuch, thisremainsahighly lethal disease, with only 10% of all patients presenting
at astage amenabl eto surgical resection. Even among those suitablefor resection, the anatomical complexity of the
portobiliary hepatic system, the morbidity/mortality associated with liver resection and the risks of tumoral spread
indicate ahigh mortality rate. Additionally, among patientsthat do undergo surgical resection, therecurrencerates
remainhigh.

l |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| |
| Chemotherapy isused in the adjuvant and palliative treatment of GBC. Because of therarity of this disease, the| |
| | benefit of adjuvant treatment remai nsunverified and no standard adj uvant treatment protocol hasbeendefined. While| |
| |GBC stendency for locoregional spread and recurrence suggests that it is arational target for intraoperative and |
| postoperativeradiotherapy, theroleof adjuvant radiotherapy ispoorly describedintheliteraturewith conflictingand |
| largely disappointing results. At present, targeted therapy has limited role in the management of this malignancy. |
| Historically, GBC had an overal 5-year survival less than 5%. Therefore, the future for improved success in the |
| management of this disease should be aimed at the devel opment of sensitive and specific screening strategies with |
: improved molecular understanding of the pathogenesis of this* orphan disease.” :
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The present issue of the Cancer News highlightsthe newer advancesinthefield of "Gallbladder Cancer” and
features the regular articles, such as Special Feature, Guest Article, Perspective and In Focus. We are grateful to
Dr B R Shrivastav, Director, Cancer Hospital and Research Institute, Gwalior for the "Guest Article"; Dr Rakesh
Kapoor, Prof Dept of Radiotherapy, PGIMER, Chandigarh for the "In Focus'.

Suggestions/ comments from the readers are welcome. Wishing our readers a Happy, Prosperous and Healthy
New Year 2016!
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SPECIAL FEATURE

SYSTEMIC TREATMENT
GALLBLADDER CANCER

Gallbladder cancer (GBC) represents the most
common and aggressive type among the biliary tree
cancers(BTCs). Completesurgical resectionoffersthe
only chancefor cure; however, only 10%of patientswith
GBC presentwithearly-stagediseaseandarecons dered
surgical candidates. Amongthepatientswhodoundergo
“curative’ resection, recurrenceratesarehigh. Patients
with unresectable or metastatic GBC have a poor
prognosis.

OF

Systemictherapy isusedincurativeand palliative
setting in the management of gallbladder cancerin 3
gtuations (1) inadjuvant therapy doneorincombination
withradiationfollowingsurgical resection; (2) inlocally
advanced nonmetastati cunresectablediseasea oneorin
combinationwithradiationtherapy; and (3) inadvanced
metastaticdisease.

Thereisapaucity of randomized controlledstudiesin
themanagement of gallbladder cancer inrelationship
withsystemictherapy duetotherarity of gallbladder and
other biliary tract cancers. M ost studiesareinclusiveof
all biliary tract cancers and only a few gallbladder
cancer-specific.

Resectable Gallbladder Cancer: Adjuvant Therapy

Evidenceregardingadjuvanttherapy ingallbladder
cancer, with few exceptions, is mostly limited to
retrospective studies. M ost studies concerned small,
heterogeneous groups of patients seen at a single
Institution. Several retrospectiveseriesandsmall phase
|1 studiessuggest better survival inpatientswhoreceive
postoperative adjuvant treatment. Theonly phaselll
randomizedtrial regardingbenefit of adjuvanttherapyin
gallbladder and biliary tract cancer isreported by the
Japanesegroup. Inthisphasel Il multicenter trial, 508
patientswithresected pancreaticobiliary cancer were
randomly assignedtwocyclesof intravenousmitomycin
and 5-FU (MF) followed by maintenance oral 5-FU
until diseaserecurrenceversusobservation. Inasubgroup
of 140 patientswithgallbladder cancer, 5-year disease-
freesurviva (DFS) ratesof patientstreatedwithadjuvant
MFwas20.3%comparedwith11.6%with observation
(P=0.02). The 5-year survival rate was significantly
better intheadjuvant therapy group (26.0%) compared
withthecontrol group (14.4%) (P=0.03)".

A meta-anays swhichincluded 20studiesinvolving
6712 patients assessed the impact of chemotherapy,
radiationtherapy, or boththetherapiesasanadjuvantto
curative-intent surgery for themanagement of biliary
tract cancerscomprising extrahepaticand gal lbladder
cancers. Of 6712 patients, 4915 were treated with
surgery alone, and 1797 received adjuvant therapy. The
meta-analys sreportedanonsgnificantimprovementin
overall survival with any adjuvant therapy compared
withsurgery alone[oddsratio(OR), 0.74; P=0.06]. The
associaionwass gnificantwhenthetworegistry analyses
wereexcluded.Anonsgnificant benefitwasa soobserved
when disease sites were analyzed independently
(gallbladder: OR,0.81; 95%Cl, 0.49t01.35; P=0.041).
The benefit of adjuvant therapy was dependent on
trestment modality. Petientswhoreceived chemotherapy
(OR, 0.39; 95% CI, 0.23 to 0.66; P<0.001) or
chemoradiotherapy (OR, 0.61; 95% CI, 0.38 to
0.99; P=0.049) derived greater benefit than patients
who were treated with radiation therapy alone (OR,
0.98; 95% ClI, 0.67 to 1.43; P=0.90). Nine studies
reported nodal or marginpositivity. Pooleddatarevealed
a significant benefit for adjuvant chemotherapy or
chemoradiation treatment (n=230) in node-positive
disease(OR, 0.49; 95%Cl, 0.30-0.80; P=0.004) orin
cancerswith R1 disease (OR, 0.36; 95% CI, 0.19 to
0.68; P=0.002)2. An exploratory analysis that
demongtratedgreater magnitudeof benefitfromadjuvant
therapy instudiesincluded patientswithnode-positive
disease, R1 disease, or both diseases compared to
studiesthat did notincludepatientswithnode-positiveor
R1disease Smilarfindingswered soseeninSurveillance,
Epidemiology, and End Results(SEER) based study that
was not included in this meta-analysis. This study
demonstratedthat, withtheexceptionof TINOpatients,
6monthsof chemotherapy or radiationafter surgery was
associated withabetter survival.

Eventhoughthemeta-anays sfavorsadjuvanttherapy
inpatientswithhighrisk, thatis, node-positivega lbladder
cancer, itdoesnot resolvethequestion of thebenefit of
adjuvant therapy in patients with low risk disease.
Moreover, the best treatment strategy, for instance,
chemoradiotherapy versus chemotherapy alone, in
adjuvant settingisnot known.

Locally Advanced Unresectable Gallbladder
Cancer

Theoptimal management of patientswithlocally
advanced and unresectable gallbladder cancer is
controversial, andthereisnointernational ly embraced
standardapproach. Theoptionsfor patientswithlocally
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advanced gallbladder cancersincludefluoropyrimidine
chemoradiation or gemcitabine-based chemotherapy
(such as gemcitabine/cisplatin combination) or
fluoropyrimidine-basedchemotherapy. Theavail abledata
suggest that tumor control israrely achievedwithexternd
beamradiationa one. M ost patientswithlocally advanced
unresectabl e disease aretreated with combination of
chemotherapy andradiationrather thanradiationalone.
However, itisnot knownif chemoradiationtherapyis
superiortochemotherapy a oneinthis.

Metastatic Gallbladder Cancer

Systemicchemotherapy hasshownsignificant but
modest survival benefitinthemanagement of advanced
gd|bladder cancer.Arandomizedtria comparedsystemic
chemotherapy of gemcitabineplusoxaliplatinor 5-FU
plusleucovorinversusbest supportivecareal onein81
patientswith unresectablegal |bladder cancer®. Median
overall survival in best supportive care and 5-FU/
leucovoringroupswas4.5and4.6 months, respectively,
versus9.5monthsingemcitabineplusoxaliplatingroup.

A pooledanays sof 104chemothergpy tridsinvolving
1,368 patientswithbiliary tractandgal | bladder cancers
that were conducted during 1985-2006 suggested
differencesinclinical behavior and responsivenessto
chemotherapy between gallbladder and other biliary
tract cancers. Pool ed responseratesand tumor control
rates were 22.6 and 57.3%, respectively. Subgroup
analysisshowed superior responseratefor gallbladder
cancer comparedwith cholangiocarcinoma(36versus
18%) but shorter overal surviva for gallbladder cancer
(7.2versus9.3months)*.

Fluoropyrimidine-Based Regimens: 5-FU and 5-
FU-based regimenswere among thefirst reported in
gallbladder cancers. Inoldtrials, 5-FU aloneor 5-FU-
based combinationtherapiesdemonstrated objective
responseratesfrom0to34%andmediansurvival of four
tosix monthsin patientswithadvanced gallbladder and
biliary tract cancers. In contrast, most recent studies
using infusional 5-FU combination therapy reported
higher responseratesand better overall survival.Inone
study, infusional 5-FU in combination with cisplatin
resultedinpartia responseins x patients(24%). Median
survival for patientswith gallbladder cancer was11.5
months’.

Capecitabineisan orally activefluoropyrimidine
derivativethat hasdemonstrated efficacy ingallbladder
cancer both asasingleagent andin combinationwith
cisplatin,gemcitabine, andoxaliplatin. Forinstance, ina
study involving 63 patients with hepatobiliary

malignandes whichindudedeght patientswithgal Ibladder
cancer, capecitabineproduced anobjectiveresponsein
four patientswithgallbladder cancer, twoof whichproduced
completeresponse®. Inanother tria involving 65 patients
withbiliarytracttumors capeditabinewasusadincombingtion
withoxaliplatin. Of 65patients, 27 had gal I bladder cancer.
The patientswith gallbladder cancer had atotal disease
control rate of 63% (one complete response, seven
partial responses, and ninepatientswith stabl edi sease)
andamediansurvival of 8.2months.’

Gemcitabine-Based Regimens: Gemcitabine is an
activeagent both asmonotherapy andincombination
regimens. It hasbeenextensively evaluatedin patients
withmetastaticgallbladder andbiliary tract cancers. The
clinica benefitrates(partia responsepl usstabl edisease)
withs ngleagentgemcitabinevariedfrom 15to60%with
overall responseratesbeingaslow as7%. Most studies
reportedmediansurviva of 10monthsorless. Incontrast,
reported responserateswith gemcitabinecombination
therapiesvariedfrom 17%to50%, withmedianoverall
survival of up to 14 months. At least four studies of
gemcitabine pluscisplatinin patientswith advanced
gd Ibladder andbiliary tract cancershavebeenreported.
Thereportedresponseratesranged from21%t034.5%
andmediansurviva timesvariedfrom9.3to 11 months.
Thesubdtitutionof carboplatinfor cispl atindecreasesthe
severity of nonhematol ogic toxicity, such asnausea,
vomiting, nephropathy, and neuropathy; however,
myel osuppressionissometimesworse. Inasmall trial,
combination of gemcitabi neand carbopl atin produced
response rate of 37% and median overall survival of
about 11 months. Several trials have demonstrated
efficacy and good tolerability with acombination of
gemcitabineand oxaliplatin. TheGroupeCoopérateur
Multidisciplinaire en Oncologie study evaluated 56
patientswithgallbladder andbiliary tract cancers®. These
patients were treated with gemcitabine-oxaliplatin
combination and were stratified based on Eastern
CooperativeOncol ogy Group performancestatusscore
(0-2versus>2) andbilirubin. Themedianoveral surviva
of patientswith good performance statuswasa most
doublethat of patientswith poor performance status
(15.4monthsversus7.6months). Of note, wasthat even
patients with poor performance status tolerated this
regimenfairly well. Othersreport afar lower objective
responseratewiththisregimeninadvanced gallbladder
cancer (1 of 23 patients, 4%) as compared to
nongallbladder biliary tract carcinomas(9 of 44, 21%).
Similar to gemcitabine and platinum compounds
combination, gemcitabineand theoral 5-FU prodrug
capecitabinecombinationhasbeenassoci atedwithhigher
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responseratesthangemcitabineplus5-FU for advanced
biliary andgallbladder tumors.Atleastfour phasel I trids
reportedresponseratesupto 32%andamediansurvival
of approximately 13to 14 months.

Theresultof arandomized phasel | trid that reported
Improvementinoutcomesof patientswithlocaly advanced
or metastatichiliary tract and gallbladder cancers, who
were treated with combination therapy was a major
breakthroughinmanagement of advanced gallbladder
andbiliary tract cancers’. Inthistrial, 410 patientswith
locally advanced (25%) or metastati cbileduct (n=242),
gallbladder, (n=149) or ampullary (n=20) cancer were
randomly assignedtoei ght coursesof cisplatin (25mg/
m?) followed by gemcitabine (1000 mg/m?) ondays1
and 8, every 21 days, or gemcitabinealone (1000 mg/
m? on days1, 8, and 15, every 28 days). At amedian
fallow-upof 8.2months, medianprogress on-freesurviva
(8versus5months) andmedianoverall survival (11.7
versus8.1months) werebetter withcombinationtherapy.

Taxanes and Other Chemotherapeutic Agents:
Other chemotherapeutic agents have demonstrated
limited benefitingallbladder andbiliary tract cancers.
Forinstance, when paclitaxel wasgivenevery 21 daysit
demonstrated minimal efficacy ingallbladder cancer.
Likewise, theadditionof pemetrexedtofixed-dose-rate
gemcitabine, inabiweekly schedul e, didnot enhancethe
activity of gemcitabinein patientswithbiliary tract or
gd Ibladder carcinoma. Whereasdocetaxel hasshowna
responserateof 20%inpatientswithadvanced gd | bladder
and biliary tract cancers, single agent irinotecan
demonstrated partial responserateof 8% andclinical
benefitrate(partia responseand stabledisease) in48%.
Based on the trial by Valle et al® for patients with
metastati c gallbladder cancer and good performance
status, combination of cisplatin and gemcitabine is
standard first-line systemic therapy. In patientswith
borderlineperformancestatus, s ngleagentgemcitabine
or capecitabineisareasonablealternativeoption.

Second-Line Therapy in Gallbladder Cancer:
Currently thereisno “standard” second-linetherapy
afterfailureof first-linegemcitabineandcispl atintherapy
in patients with gallbladder cancer. In apreliminary
report covering 18 patientswithadvanced gemcitabine-
refractory pancreaticobiliary cancer who received
CAPOX, onehadapartial response, and 8 patientshad
stablediseasewiththemedian progresson-freesurvival
of about 16 weeksinall patients'. | npatientswithgood
performancestatusoxaliplatin-basedregimen, 5-FU/
capeci tabine, taxanes, or irinotecan-based therapy may
be considered following progression on cisplatin/

gemcitabine.

Targeted Therapies in Gallbladder Cancer: Common
mutations reported in gallbladder cancer are KRAS
(10%—67%), EGFR (63%), BRAF (0% to 33%), and
erbB2/HER2 (16%0-64%)". Early datasuggest possible
benefitfrom bl ockadeof theepidermal growthfactor
receptor by theoral tyrosinekinaseinhibitor erlotinibor
anti-EGFR monoclonal antibody cetuximab. A
randomized phasel | study comparinggemcitabineplus
oxaiplatinalonewiththesamechemotherapy regimenin
combi nationwith cetuximab demonstrated ahigher 4-
month PFSratewith the addition of cetuximab (44%
versus61%, resp.)*2.

Vascular endothelial growth factor (VEGF) is
overexpressed in biliary tract cancers and has been
proposed as a therapeutic target. The efficacy of
bevaci zumab, amonoclona antibody targetingV EGF,
incombinationwitherlotinibwasassessedinaphasel |
trial. Ninepatientshad partia responsetodoubletargeted
therapy that was sustained beyond four weeksin six
pati ents, with medianresponsedurationof 8.4 months.
Overal stablediseasewasobservedinabout half of the
treated patients. Sunitinib and sorafenib have shown
modest benefitinbiliary tract and gallbladder cancers.
Likewise, selumetinib a BRAF inhibitor, triapine a
ribonucl eotidereductaseinhibitor, andimatinibatyrosine
kinaseinhibitor, haveshownsomeefficacy ingallbladder
andbiliary tract cancers. Incontrast, | apatinibtargeting
erB2/HER2 and bortezomib, aproteasomeinhibitor,
failledtodemonstratebenefitingallbladder andbiliary
tract cancers.

Conclusions

Gallbladder cancer isuncommonwithahigh case
fatality occurringover awidegeographical distribution.
Most gallbladder cancers, unfortunately, arediscovered
incidentally at routinechol ecystectomy or present as
advanced stagedisease. Atdiagnosis, lessthan ~20%of
patientsarecandidatesfor curativesurgery. Thefuture,
therefore, forimproved successinthemanagement of
this disease may have to be directed towards the
development of sensitiveandspecificscreeningstrategies
withrelevantimproved molecul ar understanding of the
underlying pathogenesisof this* orphandisease.”
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PERSPECTIVE

PET/CT AND ITS APPLICATIONS IN
INCIDENTAL GALLBLADDER CANCER

Gdllbladder carcinomaisarel atively uncommon but
quiteaggressvemalignancy arisingfromthegallbladder
andthecysticduct. Anatomicfactorsareresponsiblefor
early local invasionandthusthetumor invadestheliver
andbiliary treeeasily contributingtoitspoor outcome
andhighmortality. Italsohasapropensity forinvasonto
lymph nodes,hematogenousspread and implantingon
peritonedl surfaces. Diagnosi sof carcinomagal lbladder
isusually lateasit exhibitsnon-specificsymptomsand
sgnsmostly mimickingother non-malignantconditions
likechddithiag sorchroniccholecyditisandquitefrequently

co-existswiththeseconditions. It carriesapoor prognosis
withareported 5-yearssurvival of 5-10%inmost large
series. Maority of cases are detected incidentally at
surgical explorationfor benigngallbladder disease.

Fewer than 5000 are diagnosed each year in the
United States with the incidence rate of 1 to 2 per
100,000. However, therei sagai napromi nent geographic
variability intheincidencethat correlateswel | withthe
prevaenceof choldithiass. Relatively highratesareseen
inSouth Americanand North Asiancountries. Thisis
mainly because all these populations share a high
prevalenceof gallstonesand/ or sdlmonellatyphi infection
both of whicharerecognizedrisk factors. Therisk also
seemshigherinthosewithlarger gallstonesand patients
withstoneslarger thanthreecmhaveaten-fold higher
risk of carcinomagal | bladder comparedtothosewith
stones which are less than 1 cm. Other risk factors
includeincreas ngage, fema egender (womenareaffected
two to six times more often than men), chronic
cholecydtitis, porcelaingallbladder, gall bl adder polyps,
primary sclerosing cholangitisand congenita anomaly of
pancresticobiliary ductjunction. Lifestylefactors, such
asobesity, diabetesand smokingarea socontributory.
Dysplasiaand metaplasiaof theepithelial lining of the
gal|bladderisacausativefactor. Gastricmetapl asiaisthe
most commonmetaplasiaingallbladdersandintestinal
metaplasiaoccurswithincreasingageandinassociation
withgall stonedi sease. Squamousmetapl asiatendstobe
associated with gallstones and can |ead to squamous
dysplasiaor squamouscel | carcinoma. Adenomasoccur
IN0.3%-0.5% of thepopul ation. Therisk of malignant
transformationincreaseswiththesizeof theadenoma
andtheamount of papillary pattern. Approximately 98%
of gallbladder cancersareof epithelia origin,withmore
than 90% identified as adenocarcinomas.
Adenocarcinomasmay bewell, moderately, or poorly
differentiated dependingonthedegreeof glandformation.
Theremaining subtypesinclude adeno-squamousor
squamouscell carcinoma, small cell neuroendocrine
tumors, sarcoma, andlymphomas. M ost of thesetumors
originate in the gallbladder fundus (60%) with the
remainder in the body (30%) and neck. Rare non-
epithdia tumorsinc udesarcomas, lymphomeas, carcinoid
tumors, and metastases.

Clinical diagnosis of gallbladder carcinoma is
challenging duetolack of specificsignsand symptoms
andthereforediagnos sismadequitelateintothedisease
or asanincidentd findingafter cholecystectomy donefor
cholecystitis or other reasons. Most of the patients
presentwithright upper quadrant abdomina pain. Weight
loss, anorexia, nausea and vomiting are commonly
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associ ated. Elevated serum carcinoembryonicantigen
(CEA) levelsmay behe pful. Imagingstudiesmay revesdl
amassreplacingthenormal gallbladder, diffuseor focal
thickeningof thega | bladderwall, polypoida masswithin
the gallbladder lumen or asagallbladder fossamass.
Massreplacingthegal | bl adder fossai sthemost common
presentation. Adjacentorganinvasion, primarilyinvolving
theliverandbiliary obgtructionisoftenpresentat diagnoss.
Periportal andperipancresticlymphnodes, hematogenous
and peritonea metastasesmay asobeseen.

Ultrasonographyismostoftenthefirstimagingmodadlity
toinvestigategal | bladder diseaseduetoitsrel ativelylow
cost and ease of availability. However, inthe case of
carcinomagal lbladder, itsuseislimitedinearly diagnosis
and staging. Thislimitationcanbeovercomeby combining
endoscopywithultrasound (EUS) andinrecent years
endoscopicultrasoundhasgai nedincreas ngpopul arity
Inassessing of gall bladder carcinoma. Thistechnique
enabl esassessment of thedepth of tumor invasioninto
the wall of the gallbladder and presence of
lymphadenopathy at theportahepatis and peripancrestic
regions. Conventional USappearstobequiterdiablein
the detection of masses and the extent of hepatic
invasion, butitislimitedinitsability todetectlymphnode
and peritoneal disease.

Computed Tomography (CT) isabetter modality for
eval uationof thicknessof theportionsof thegal | bladder
wal| that areobscured onultrasound. Diffusesymmetric
wall thickeningismorelikely tosuggestanon-neoplastic
process. Carcinomagallbladder isusualy hypodenseon
unenhanced CT withupto40% showing hypervascular
foci of enhancement equal or greater than that of the
adjacent hepaticparenchyma. Lymphaticspreadusualy
occursthroughthehepatoduodenal ligament to nodal
stations near the pancreatic head. The sensitivity of
contrastenhanced CT indetectinggallbladder neoplasms
hasbeenreportedtobeashighas90%andisparticularly
effectiveinassessingresectability of gallbladder tumors
providing valuableinformationonlocal andvascul ar
invasion as well as hematogenous and lymph node
metastases. MRI ismoreuseful indifferentiatingbenign
frommalignant disease.M R angiography and MRCP
canbeaddedtofacilitatethediagnosisof vascular and
biliary infiltration that isessential beforeattempting
curative resection. Any focalor eccentric stenosis,
irregularity of thelumenor abruptamputationissuggestive
ofinvasion.

Anintenseaccumulationof 18 F-FDGintheregion
of thegalIbladder suggestsmalignancy althoughitlacks
specificityindifferentiatingprimary gl bladder carcinoma

from other regional malignant lesions, suchasHCC,
cholangiocarcinomaor metastati cdisease. PET, however
has a promising role in the detection of unsuspected
metastasesthat may modify sagingandtrestmentprotocols
I ncidenta carcinomaat histol ogy after cholecystectomy for
choldlithiasis can be seen in about 3 % of specimens,
warrantingroutinehistopathol ogical examination. However,
evenwithroutinehistopathol ogical eva uation, somecases
may bemissador remainoccult. Inmany suchingtances the
diagnosis of malignancy is made only later after the
appearance of metastasis. In both these scenarios
histopathol ogy after cholecystectomyisgenerdly negetive
formalignancy. However, yearslater thesepatientscan
present with port sitemetastasi ssuggestingtheearlier
presence of occult gallbladder carcinoma. Port site
recurrenceof carcinomagall bladder after | aparoscopic
cholecystectomyisnotrare. Variousfactorshavebeen
proposed that could possibly be involved in the
devel opment of such port sitemetastasesandport site
resection hasbeenattemptedinpatientswithincidental ly
discovered diseaseafter |aparoscopi cchol ecystectomy.
However, thispreventiveexcisionhasnot beenfoundto
affect outcome. 18F-FDG PET/CT isarobust tool in
oncological imaging and has been used for staging,
restagingand prognosti cation of thisdisease. Utility of
18F-FDG PET/CT for detectionof portStemetastasis
with high sensitivity has been documented in many
studies. Infactthemajorimplicationsof 18F-FDGPET/
CT canbedeterminedinthisclinical setting.PET/CT
can, during follow-up can detect port site metastasis,
demonstratethediseaseextent and ruleout any other
sitesof metastasis, if present. PET/CT candemonstrate
additional abdominal nodal metastasisinnormal sized
lymphnodes. Thisfindingcanhaveasignificantimpact
onfurtherthergpeuticmanagementandprognosis. While
patientswith port Stemetastasi scouldbemanagedwith
surgical excisionof thelesion, often supplementedwith
chemotherapy, thosewithwidespread metastasi swill
requirepalliativechemotherapy. PET/CTcanshow or
rule out any other primary tumor as the source of
metastas sinasettinginwhichtheinitial histopathol ogy
isnegativefor primary ingallbladder.

In conclusion, 18F-FDG PET/CT can play an
important rolein the staging, restaging and response
evaluationinpatientsof carcinomagal | bladder andhas
anadditional roletoplay inpatientspresentingwithlate
portsitemetastasi sfromoccult gall bladder malignancy
after|gparoscopiccholecystectomy for choldlithiasis.

(Dr Partha S Choudhury, Director Nuclear Medicine;
Dr Manoj Gupta, Consultant, Dept of Nuclear
Medicine; RGCI&RC, Delhi)
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GUEST ARTICLE

EPIDEMIOLOGICAL SCENARIO OF
GALLBLADDER CANCER

Abstract

Gdllbladder cancer (GBC) isoneof themaost common
cancersof biliary tract. Worldwide incidenceis till
increasingyear by year. Latediagnosi s, poor prognosis
and non-effective therapeutic options are the major
reasonsfor increaseinthe number of deaths. Middle
agedfemal esaremoreaffectedthan other agegroups.
I ncidenceof gallbladder variesindifferent geographical
areasinlndia. Genetic and environmental factorsare
consideredto bethemostimportant causing factorsof
gd Ibladder cancer. Here, wehavediscussed thecurrent
global andnationa epidemiol ogical trendsof thiscancer.
Wereport aglimpseof incidenceof gallbladder cancer
innorthcentral Indiainthelast decade.

Introduction

Gallbladder cancer isan uncommon cancer; but a
deadly disease. Various reports have suggested
gallbladder cancer to beafemal ebiased cancer andit
affectsthe middle age patients. Sincethereisno any
potential early diagnostic biomarker for gallbladder
cancer, survival rateof patientsisvery low. Morethan
80% of the reports available so far have found the
presence of gallstone in gallbladder cancer; but the
pathogenic rel ationship between them remainsto be
elucidated. There are geographical variations of its
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incidenceworldwide. IncidenceishighinAsancountries
and in few American countries, such as Chile, The
availabledataindicateshighincidenceof GBCinnorth
and easternstatesof India(Senetal, 2002; Barbhuiya
et a, 2009; Barbhuiyaet a, in press). The possible
pathol ogi cal conditionsassoci atedwithincreasedrisk of
gal|bladder carcinomaincludecholecystoentericfistula,
porclaingallbladder, ulcerativecoalitis, adenomyomatos's
(Kuriharaetal,1993; Ootani etal ., 1992), polyposiscoli
(Bombi etal, 1984), Gardner’ ssyndrome(Walshetal,
1987), and anomal ous connection between common
bile duct and the pancreatic duct (Chijiwaand Koga
1993; Kinoshitaetal ., 1984; Morohoshi et al ., 1990).
Various molecular mechanisms are involved in the
gdlbladder carcinogenesis. Devel opment of appropriate
potential biomarker of GBC isof utmost importance
(Tekcham et al., 2015). Besides genetics, recent
investigationssuggest thepossiblerol eof epigeneticsin
gallbladder cancer (Singheta. 2015). Herewediscuss
the epidemiology of gallbladder cancer inglobal and
Indianscenarios. Finally, ahospital based report of ten
yearscoveringtheperiod of 2004-2013isalsobriefly
described.

Symptoms of Gallbladder Cancer

Likeother diseases, gallbladder cancer dsodisplays
symptoms. Known symptoms include gallstone
formation, jaundice, painintherightlower abdomen,
nauseaandvomiting, anorexia, weightlossetc. Weoften
experiencethetumor or thestoneorinflammationformed
ins dethegdl | bladder whichobstructsthepassageof bile
tocysticduct. Thiscausescons stent painintheabdomen.
Many casesof gallbladder cancer aredetected at | ate

10.2
10 4

>

Rate per 1,00,000

(]

8.4
ﬁ -
7.1
3.8 5.6
: I I
U -

5.1
4.4
2.1
0.9 0.9
H H =

Kamrup Delhi
Urban

District

Aizawl  Dibrugarh  Imphal
District District West
District

Silchar

Bhopal  Mumbai Bangalore Chennai Barshi

Town

Figure 1: Comparison of Age Adjusted Incidence Rates of GBC(AAR’s) (female) of North East PBCR’s (2003-2004) with
the AAR’s of other PBCR’s (2001-2003) (This graph is reproduced from the PhD thesis) (Singh et al, 2015).
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advanced stage dueto lack of efficient and potential
marker toconfirmtheearly diagnosis. Patientswithbile
duct cancer most often becomesymptomaticwhenthe
tumor massobstructs(blocks) thepathtodrainbile. In
fact, approximately 1% of patients who undergo
cholecystectomy (surgical removal of thegallbladder)
for suspected chol ecystitisproveto haveunsuspected
galIbladder carcinoma. Distal bileduct tumorsnear the
ampullaof Vater, thepoint at whichthebiledrainsinto
thebowel, al so obstruct thepancreatic duct leadingto
inflammationof thepancreas(pancredtitis).

Potential Risk Factors of Gallbladder Cancer

Riskfactorsfor GBC, whichmight not beindependent
of eachother, includegeneticpredisposition, geographic
variationandethnicity, increasingage, fema egender,
chronic inflammation, congenital developmental
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Figure 2: Histogram showing comparative number of GBC and GSD cases registered during 2004-2013. This shows an

increasing trend of GBC cases in the last decade

abnormdlities, low soci o-economicstatus, low frequency
of cholecystectomy for gallbladder di seasesandexposure
tocertainchemicas(Barbhuiyaetal, 2009; Barbhuiyaet
al, in press, Piehler & Crichlow, 1978). Population
based study carried outin Chinashowed higher risk of
GBCwithhigher parity, younger ageof firstbirth, late
ageat menarcheand presenceof stones(Andreotti etal,
2010).
Epidemiology

Gallbladder cancer isoneof therarestandmost lethal
cancers having restricted survival rates on stage of
diagnosis. Survival rateisclosely rel ated tothestageof
thetumor, with60%5-year survival for stageOpatients,
39%for stagel patients, 15%for stagell patients, 5%
for stage |11 patients and 1% for stage IV patients
(Donohueet al, 1998). The highest frequency of the
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Figure 3: District-wise distribution of gallbladder cancer cases registered at CHRI,
Gwalior, during 2004-2013 (10 years)
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Figure 4: District-wise distribution of GSD cases registered at CHRI,
Gwalior, during the last five years 2009-2013

cancer was found among females over the age of 65
(Tadaet a, 1990). Gallbladder cancer isthe 6" most
commongadtrointestina maignancy intheUnited States,
followingcancersof thecol on, pancreas, ssomach, liver,
andoesophagus(Greenleeetal, 2000). Itsincidenceis
alsohighinnorthcentra India(Barbhuiyaetal, 2009).
Approximately one-fifth of patientswith gallbladder
carcinomaarewithacutecholecystitis(Lametal, 2005).
Gdllstones(Randi etal, 2006; Barbhuiyaetal, 2009) and
gallbladder inflammation (Piehler & Crichlow, 1978)
havelongbeenknowntoplay aroleindevelopingGBC.
Gallstonediseases(GSD) and GBC aresignificantly
associated; gallstonesare presentinmorethan 85% of
patientswith GBC (Barbhuiyaet al, 2009; Barbhuiyaet
a,inpress; Singhetal, 2012). Theincidenceof GBCis
approximately 7 timesmorecommonin patientswith
gdllstonesand chronicchol ecystitisthaninthosewithout
gallstones(Nervi etd, 1988). Anomaousancrestobiliary
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Figure 5: Histogram showing the number of male and
female gallbladder cases (GBC+GSD) registered at CHRI,
Gwalior during 2004-2013

ductd junction(APBDJ) wasreportedtobeanimportant
risk factor for GBC (Kimuraet al, 1985).

Global Scenario: The highest incidence rate of
gallbladder cancer isfound among populationsof the
Andean area, North American Indians and Mexican
Americans. Gallbladder cancer is up to three times
higher amongwomenthanamongmeninal populations.
In 2015, 4990 male and 5920 female new cases of
gd Ibladder cancer areexpectedinUSA. Thenumber of
deathsdueto GBC are 1660 malesand 2040 femal es
(Siegel et al. 2015). The high incidence of GBC was
reportedfrom Delhi (21.5per lakh) followed by South
Karachi, Pakistan (13.8 per 1akh) and Quito, Ecuador
(12.9 per lakh) (Randi et al. 2008). Theincidence of
GBCis7.8perlakhinnorthcentra India(Barbhuiyaet
al.inpress). Thehighestincidenceratesin Europeare
found in Poland, the Czech Republic, and Slovakia.
I ncidenceratesinother regionsof theworldarerel aively
low. Thehighest mortality ratesareal soreported from
South America, 3.5-15.5 per lakh among Chilean
Mapuchelndians, Bolivians, and Chilean Hispanics.
Intermediaterates, 3.7t09.1 per lakh, arereportedfrom
Peru, Ecuador, Colombia, and Brazil. Mortality rates
arelowin North America, with theexception of high
ratesamongAmericanindiansinNew Mexico(11.3per
lakh) and among M exican Americans(L azcano-Ponce
etal,2001). Thehighmortality ratecontrastswiththe
mean of thewhol ecountry, whichhad anage-adjusted
mortality rate of 16.2 per lakhfor women and 5.4 per
lakhfor menin1991 (Chianaleetal, 1990). Thereisa
worldwideethnicgeographica distributionof incidence
of GBC which correlates with the prevalence of
cholelithiass. Thehighestincidenceratesof GBC (upto
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7.5 per lakh for men and 23 per lakh for women) are
found among populations from western parts of the
Andes, and in North American Indians, Mexican
Americans, andinhabitantsof northernIndia. M ost of
thesepopul ationshaveahigh prevalenceof gallstones
and/or Salmonella infection (Parkin et al, 1997). In
most of theEuropeancountries, agestandardizedmortality
ratesof GBC declined by 30% among women and by
10%amongmeninthe1990s, but, still themortality rate
wasfoundhighincentral andeasternEurope(Levi etal,
2003). Betweentheearly 1980sand mid-1990s, Biliary
Tract Cancer (BTC) mortality ratesfell intheUnited
Statesand Australia. Incontrast, Japanreportedarise
of mortality ratesfor BTC(Khanetal,2002). GBCwas
reportedtobethefirst causeof deathfor cancer among
womeninChile, andthemortaity ratehad not decreased
since 1980s (Andiaet a, 2006). Maram et al, (1979)
and Nervi eta, (1998) reported 4-7 timesincrease of
risk of GBCwithgallstones. Frequency of GBCis2-6
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Figure 6: Comparison of number of GBC cases (female and male) during 2009-13
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timesmoreamongwomenthanamongmen, athoughthe
ratevariesfromoneplacetoanotherintheworld. Inan
epidemiol ogica andys scarriedoutinChileanpopul ation,
theincidencerateof GBCvariedfromother populations.
Most of GBC casesbelongedtofemal es(76.0%), urban
residents(70.3%), Hispanic(83.7%),andilliterateclass
of less than 4 years of schooling (64.0%). GBC
standardized incidence rate per 100,000 (SIR) of all
caseswerel7.5(95%Cl: 15.5-19.4), of females24.3,
andof males8.6 (p<0.00001), of Mapuche25.0and of
Hispanic 16.2 (p=0.09). The highest SIRs were in
Mapuche (269.2) and Hispanic women (199.6) with
lessthan4yearsof schooling. L owest SIRswereamong
Hispanic men (19.8) and women (21.9) with greater
than8yearsof schooling. KaplanMeier Global 3-year
survival analysisrevealed 85% at stagel and 1.9% at
gagelV,andmediansurviva of 3.4months. | ndependent
poor prognostic factorswere TNM 1V, jaundice and
non-incidental diagnoses (Bertran et al, 2010).
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Figure 7: Comparison of numbers of GSD cases (female and male) during 2009-13
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Figure 8: Pie diagram showing the distribution of cancers registered at CHRI.
Gallbladder cancer is the 4" most common cancer (Source: CHRI data base)

Epidemiologica survey conductedinChinesepopulation
revealed various|ipid moleculesto bethemajor risk
factor of biliary tract cancer. Individuals with a
concentrationof triglyceridestoe’ 160mg/dl, hadal.4-
foldrisk of biliary stones(95%Cl=1.1-1.9), 1.9-fold
risk of gallbladder cancer (95% Cl=1.3-2.8),and4.8-
fold risk of bile duct cancer (95% Cl=2.8-8.1), as
comparedtothenormal control group (normal range:
90-124 mg/dl). Subjectswithlow level of high-density
lipoprotein (HDL) (<30 mg/dl) had 4.2-fold risk of
biliary stones (95% CI 5 3.0-6.0), 11.6-fold risk of
gallbladder cancer (95%Cl1=7.3-18.5), and 16.8-fold
risk of bileduct cancer (95%CI1=9.1-30.9), ascompared
to the control group (normal range: 40-49 mg/dl)
(Andreotti etal, 2008).

National Scenario: Based onthereportsof 50 years
of cancer control in India, incidence of gallbladder
cancer isfoundvery highinthreecitiessuchas, Delhi,
Bhopal and Mumbai (Website: www.mohfw.gov.in).
GBC has an association with bile composition, food
habitandgal|stoneformation(Shuklaeta, 1993). Based
ondifferent popul ation based cancer registries, GBC
was found to be one of the most common causes of
cancer relatedmortality inwomeninnorthernandnorth-
eastern states of India (Nandakumar et a, 2005). A
popul ation based cancer registry, Kolkata, 1998-99,
diagnosed 6,093 maleand 5,607 femal ecancer patients
(Senetdl, 2002). Thepublished dataof National Cancer
Registry Program, IndianCouncil of Medical Research,
reported the number of cases diagnosed from 2001-
2003 per siteas494 malesand 879femalesin Delhi, 55
malesand 61 femalesin Bangalore, 43 malesand 64
femalesinBhopal, 72 maesand 58femal esinChenna,
235malesand 280femal esinMumbai and 6 malesand

3femalesinBarshi. A casestudy identifyingriskfactors
of GBCwasa soreportedinDelhi (Tyagi etal., 2008).
AmongGITC patients, highfrequency of bloodgroupB
(49.5%) wereobserved, followedby group A (27.0%),
0O (13.5%) and AB (8.1%) (Guleriaet al, 2005). Our
population has shown possible association of blood
groupAB*ewithgallbladder cancer (Singhetal, 2012).
A New Delhi based study showed the GBC patients
ratio of men and womento be0.36: 1.00 (Batraet al,
2005).

Theincidenceraterangesfrom 10 perlakhinDelhi
to 2-3 per lakh in South India (Pandey et al, 2008).
Withinthelndian population, itismuch higher inthe
northerncities, e.g, incidenceinDelhi is3.7 perlakhfor
malesand8.9perlakhfor femalesandinBhopal itis1.6
and 2.5 perlakhfor malesandfemal es, respectively. In
southerncities, e.g,inChennai incidenceis0.5per lakh
formalesand 0.8 per lakhfor femalesandinBangalore
incidencefor malesis0.6perlakhandforfemalesitis0.7
perlakhpopul ation(Indian Council of M edica Research,
ICMR,; 2001). Gallbladder cancer casesinfemalesrank
3“in Guwahati, 4" in Chandigarh, Gwalior and 5"in
Mumbai and Dibrugarh (National Cancer Registry
Program, HBCR Report 2007-2011; Barbhuiyaetal,
2009). Thispeculiarity of variationsin occurrenceof
GBC between North and South (in India) makesone
suspect that variation in dietary habits could be an
importantfactor rel atedtotheetiol ogy of GBC. Mahotra
etal, (1968) hasreportedthevariationsof dietary habit
inNorthernand Southern partsof India. Ageadjusted
incidenceratesof GBCamongwomenare10.2perlakh
inKamrupurbandistrict,8.4perlakhinDelhi, 7.1 per
lakhinAizawl digtrict, 5.8 perlakhinDibrugarhdidtrict,
5.6perlakhinimphal west, 5.1 perlakhinSilchar town,
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4.4perlakhinBhopal, 2.1 perlakhinMumbai, 0.9 per
lakhinBangalore, 0.9 per lakhin Chennai and 0.5 per
lakhinBarshi (PBCR2003-04) (Figurel).ltsincidence
hasbeenincreasingintheGangesdelta(Kaushik etal,
1997), reasonof whichisstill not clear. Theincidenceof
gallbladder cancer parallelsthe prevalence of GSD;
largeandlongstanding gall stonesbeingassociatedwith
ahigher risk of GBC (Kapoor et a, 2003).

Current Trend of GBC in Central India: Our
Experience at Cancer Hospital and Research
Institute, CHRI, Gwalior (2004-13): We have
conducted anepidemiological survey at CHRI during
2004-2013. Out of 2614 total billary tract cancer cases
registered at CHRI, Gwalior, about 2000 caseswere
gallbladder cancer. Generally, gallbladder caseswere
referred to the cancer hospital onthebasisof general
clinical symptoms and USG imaging from various
hospitals. However, further CT and cytological
Investigationsconfirmed 2000 gall bladder masseswith
or without stonesto betumors. Gallbladder stoneswere
foundinmorethan80%of thegal | bladder malignancies.
Thehighest number of GBC caseswasrecordedinthe
year 2010 followed by the year 2012 (Figure 2).
Maximum number of GBC and GSD patients were
registeredfromGwalior (223& 137) followedby Jhans
(137& 64) andMorena(111& 54), respectively (Figure
3& 4).Femaletomaleratioof GBCis2 (Figure5,6 &
7). Gallbladder cancer wasthe4™ most common cancer
at CHRI, Gwalior, duringthe 10year tenure(Figure8).
Many (40%) of the GBC patientsrecordedalow BMI.
Farmers (44.17%), followed by labourers (17.61%)
congtitutedthemajor chunk of GBC patients. Mgority of
cancer caseswereregisteredtobenon-al coholic(78.9%)
andnon-smokers(48.71%). Sourceof drinkingwater of
most of thepatientswasbore-wel | (53.73%), followed by
publicwater supply (38.8%). Thesourceof water may
alsobeoneof themajor reasonsfor gallstoneformation
andgalIbladder cancerinthenorthcentral Indiaregion.
Thelow-incomegroup of people(below Rs. 70,000/-
annual income) constituted thehighest number of GBC
patients. The lower caste Hindu (Vaishya and Sudra)
peopleweremostly foundtobeaffected, withlower caste
peoplecondtitutingthehighest percentageamongstmales.
Thehighest percentage (78%) of peoplewithGBCwas
vegetarian.

Our tenyear epidemiol ogical investigation (2004-
13) showedhighincidenceof GBCinnorthcentra India,
andidentified femalesintheagegroup 41-50tobeat

higher risk of GBC (Barbhuiya et al, 2009; in press
2015; Singh, 2015-PhD thesis).

Future Perspectives and Messages

Thecurrentincreasingtrend of gallbladder cancer
casesinindia, especially northcentral India, hasgrestly
Impacted the pati entsand clinicians. Devel opment of
potential biomarker for early diagnosisisstill achalenge
to all the investigators in the area. Our group in
collaborationwithother Institutearenow focusngonto
developearly biomarker fromserum, tissue, bile, etc.
Wehaveidentifedvery potential moleculesfromtissue
proteomic(Barbhuiyaetal, 2011; Sahasrabuddheetal,
2014) andmethylomestudy. Presently, thelivinghabits
areaggresbly cong deredtobethesecondmostimportant
causingfactor after geneticsmake-up (predisposition) of
gallbladder cancerindividua . Sincetheavail abilereports
of ethnically variedincidence of gallbladder suggest
association to the geographical location or belts,
identification of thestrata, though not knownfor their
importance, wherethey bel ongto, arebornandgrown,
need morepriority toascertainthefuturechallengeto
tackle the next carcinogenesis step. General
conceptualization about “ theassociation of gallstone
withgallbladder cancer” amongthecommon peopleis
theneed of hour. So, peoplewhodevel opandcomplain
of such diagnosis of stone formation need to decide
whether they must removegallbladder or not. Another
interesting procedure which is required is about the
precautions concerning diet. Weneed to know about
their diethabitswhichresultsintheconsequent biochemica
andmolecular changesof bilejuiceleadingtosaturation
of bile, i.e., oneof themechanism of stoneformation.
Preliminary messageisthat precautionsmust betaken
nottointakedietswhichinfluenceandareassociatddwith
stoneformation, especially thefamiliesor popul ations
whohavefamily history of GBCandaresupposedtobe
at risk of thiscancer. Themaidendiagnosi sof gallstone
indicatesthepossibledevel opment of futuregal | bladder
cancer. S0, itissuggestedto consult theexpert clinician
asearly aspossiblefor anearly and best treatement.
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IN FOCUS

MALIGNANT JAUNDICE: BRACHY
THERAPY ASATOOL
Introduction

Malignant obstructionof biliary treecanbecaused by
primary cholangiocarcinomas, |ocal obstructionbecause
of tumorsof gall bladder or pancresas, or frommetastatic
disease to nodes at porta hepatis (1). At the time of
diagnosis, only10- 20% of such patientsaresuitablefor
radica surgica resectionandhaveamediansurviva time
approaching 12-20months. A pproximately 65-70%of
malignant biliary obstruction patientswithunresectable
diseaseareseverely disabledbecauseof jaundice, intense
pruritus, lossof appetite, lossof weight, acholicstools,
painful hepatomegaly, changeinbowel habits, nausea,
vomiting, and coagulopathies. Such patients have a
mediansurvival timeof 2.7 monthsif nofurther therapy
isgiven(2,3). Inthissetting, givenashortlifeexpectancy,
thetherapeuticgoal isoftenpalliationof symptomswith
majoremphasisonqudlity of life(QOL ). Thisispossible
by drainageof thebiliary sysemsurgicdly, radiologicaly,
orendoscopically.

Therearetwodescribed methodstoinitially tackle
theobstructivecomponent beforebrachytherapy: -

1. By PercutaneoustranshepaticBiliary Drainageand
Intralumina Brachytherapy.

2. Endoscopic Metal Stent and Intraluminal
Brachytherapy.

Technicaly,endoscopicdecompressonof thebiliary
treeiseaser toperformthan percutaneousdrainage, but
thepercutaneousaccesstothebiliary treeradiologicaly
(ultrasoundor fluoroscopicguided) ispreferredover the
endoscopicimplantationinobstructionlocalizedtothe
liver hilumorintrahepaticobstructionwithlittleattendant
morbidity (3). Percutaneoustranshepatichiliary drainage
(PTBD) done, elther externdly or by theplacement of an
endoprosthesisto allow internal drainage, isableto
pallistemany patientswithmalignantbiliary obstruction,
but theeffectsareoftenlimitedwithamediansurvival
time of 6 months as these procedures do not provide
effective treatment for underlying malignancy.
Radiotherapy and chemotherapy have beentried for
tumor massreduction, but bileduct patency cannot be

achievedwiththesemethodsal one. Hence, theideaof
combination therapy using drainage procedures and
radiotherapy has come up (4). Various studies have
shownthat after combiningintraluminal brachytherapy
(ILBT) with PTBD, median survival timeimproved
when compared to that with the drainage procedures
alone. Also, ILBT iseasiertoperformthrough PTBD,
andtreatment canbesafely adaptedfor lesionsinright
and left hepatic as well as common bile ducts. The
primary objectiveof brachytherapy istoreducetumor
stenosisandretard or avoidarenewed obstruction of the
catheter by tumor ingrowth (3).

Review of Literature

Percutaneoustranshepatic Biliary Drainage and
Intraluminal Brachytherapy: The management of
malignant biliary obstructionremainsataxingproblem
forthephysidansinal oncol ogicdisciplines Thetreatment
of choice in these patients is radical surgery, but a
compl eteresectionisposs bleonlyinaroundone-fifthof
patients. Eveninthese patients, negativemarginsare
rarely achieved, andtherateof |ocoregional recurrences
isbetween 25%and 64%. Also, morbidity andmortality
of surgery arehigh, andthebest achieved survival rates
arebelow 10%at 5years(1,8,9). Inremaining patients,
focusof current therapiesremainspalliation, and the
objectiveisrelief of obstructive jaundice by biliary
bypassprocedures. Without any therapeuticintervention,
death results from recurrent cholangitis, sepsis, and
hepaticfailuresecondary tobiliary obstruction. Biliary
decompressioncanbeachievedthrougheither surgical
bypassor interventiond radiologicprocedures. Surgical
palliativebypasshasno advantageover radiologicor
endoscopic method as palliative surgery has a high
postoperativemortality upto35%and morbidity upto
43%withsurviva timeof 6-7months(3,10, 11). Inview
of risk of infectingthebiliary treeand other complications
includingrend failureassociatedwithsurgica exploration
indeeply jaundiced patients, biliary decompressionis
preferred by either percutaneous or endoscopic
procedures, whichmay prevent theneedfor surgery.

Also, withthesealternativeprocedures, acomparable
mediansurviva durationof 6-7monthsisachieved(3).
Withthebiliary drainageprocedures, bileduct patency
can be achieved but cannot be maintai ned because of
local growth and spread of thetumor. Therefore, other
treatment modalities, such as radiotherapy and
chemotherapy havebeentriedtoreducethetumor mass.
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Various studies in the 1990s using external beam
radiothergpy (EBRT) incombinationwithbiliary drainege
procedures showed good symptom control and
improvementinsurviva (5,7). Most of theselesionsare
adenocarcinomas, whichareonly moderately sensitive
toradiationandthereforerequirehighdosesof radiation.
However, thisis not possible because of the critical
structures, suchasliver, duodenum, and stomach, which
comeintotheradiationfield, and therefore, only low
doses of 40-50 Gy in 4-6 weeks can be delivered by
EBRT becauseof poor toleranceof theseorgans(12).
Encouraging resultshavebeen obtained by combining
PTBDwithILBT that deliversahighdoseof radiationin
ashorttimetothecentral part of thetumor, whichhelps
Inmaintainingthepatency of ductsfor alongertimeand
delayingingrowth of thetumor, thusdecreasing fatal
complicationsbecauseof biliary obstruction. Several
techniquesof ILBT havebeendescribedusing1921r
sourceeither at conventional low doserate (LDR) or
HDR. It hasbeenreportedthat thereisnodifferencein
survival or complications between LDR or HDR
brachytherapy after biliary drainage (13). However,
HDR hasitsown advantages. Thereisno exposureto
staff, trestment timeis short in these otherwise sick
patients, and prolongedinterferencewithbiliary drainage
isavoided.Also, optimizationispossible, radiationdose
can be delivered to the desired tumor-bearing areas
gparingthesurrounding normal tissues, andtreatmentis
completed in a few days, which does not require a
prolongedhospital stay.

Many authorshavereported adecreaseinbilirubin
level sasanindicator of palliationafter trestment. Because
thesepatientsgenerally haveapoor overall prognosis,
durablesymptomaticrelief isanimportant end point,
particularly fromjaundiceanditsassociated symptoms.
Mornex etal (12) treated 7 patientswith ILBT (192Ir
wire) throughei ther apercutaneoustranshepatic catheter
or surgically implanted external diversion catheter
deliveringadoseof 10-30Gy (LDR) at 1 cmfromthe
wire. All patients tolerated the procedure well and
experienced symptomaticpalliation. Mayer etal (14)
treated 14 patientswith unresectabl ebileduct tumors
causing malignant obstructive jaundice with PTBD
followed by HDR brachytherapy using 192Ir source
ddiveringatotal doseof 10Gy (2.5Gy per fraction, two
fractionsper day at 6-hinterva for 2days). Fivepatients
alsoreceived EBRT. Pdlliationof jaundiceand pruritus
wasseeninall 14 patients. Inastudy by Montemaggi et

a (15), it wasreported that jaundicewas compl etely
controlledinall 29 patientstreatedwithbiliary drainage
andIL BT withorwithout EBRT and chemotherapy, and
painrelief wasseenin 11 (85%) of 13 patients.

Inour centrealso, weevaluated therole of HDR-
ILBT through PTBD inthepalliativemanagement of
malignantbiliary obstructionandassessitsroleinsymptom
control andimprovementinoveral survival andQOL in
thesepatients. Inour study, 18 patientswererecruited,
and drainage by PTBD and subsequent treatment by
ILBT weresuccesstully performedinall thepatients.We
usedthepercutaneousaccesstothebiliary treebecause
endoscopic placement of adrainage catheter into the
stenosislocalizedintheliver hilumorintrahepaticalyis
complicated and often unsuccessful. Moreover,
intraluminal irradiationiseasier toperformthrougha
percutaneouscatheter (3). Themediansurvival duration
Inour patientswas8.27 months, and actuarial 6-month
survival was61.11%. Survival of patientsinour study is
comparable with that of patients in other reports of
radiotherapeuti ctrestment of bileduct carcinomas(16).
In 1981, Fletcher et al (18) reported treatment of
patientswithbileduct carcinomawithaninternal 192Ir
application. They foundthemediansurvival durationto
be 11 months. Bruhaet al (3) included 14 studiesina
comparativeanayd sof patientswithextrahepatictumors
of biliary treetreatedwith metal licstentimplantationand
radiotherapy. They observedthat themeansurviva time
of such patients ranged from 4.6 to 14 months.
Combinationwithintralumina and/or EBRT couldprolong
it to 10-23 months (494 patientsin 14 studies), thus
approaching the survival after radical resection of
extrahepaticbileduct carcinoma(upto23months). Pre-
or postirradiation stenting was essential for such
prolongation. Mayer eta (14) alsoreportedtheactuarial
2-year survival of 11.9% andamediansurvival of 6.5
monthsinall patients. Theimproved mediansurvival
durationindicatesthat patientstreatedwiththistechnique
achievebenefit, and thisseemsto comparefavorably
withthesmall groupof patients,inwhomradica surgery
isperformed. Also, mediansurviva of our patient group
washetter thanthesurvival figuresafter biliary drainage
proceduresalone(6-7 months) (3,19,21).

Inastudy by Thorntonet al (19), themean patency
of biliary stentsplacedfor malignant biliary obstruction
was described to be approximately 8.5 months. The
medianoverd| surviva timeof 71 patients whounderwent
primary stenting, waslessthan 6 months. Sut et al (20)
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alsoreported theresultsof percutaneoustranshepatic
cholangiography andmetd stentingfor malignantbiliary
obstructionand concluded that theprognosisof these
patientswas extremely poor with none of the patient
survivingfor morethan 193 days. Brountzoset al (21)
analyzed 76 patientswithmalignant biliary obstruction
whoweretreatedwithpercutaneousplacementof metallic
stentsandfoundameanoverall primary stent patency of
120daysand meanoveral survival timeof 142.3days.
Qianetd (22),intheir anays sof 49 patientsof malignant
biliary obstructiontreatedwithPTBD followed by local
treatment, a soconcludedthat | ocal tumor therapy could
prolong the survival time of such patients and may
Improvestent patency. Inour setup, wheremost patients
cannotaffordcogtly entsanddonottol erateitsattendant
complications, wehaveused thedescribed techniqueof
PTBD followed by ILBT with equivalent resultsand
minor complicationsonly. ILBT retardsor avoidsthe
renewed obstruction of thecatheter by tumor ingrowth,
thusprolongingthesymptom-freeinterva andsurviva in
many patients. Thus withthistrestment approach, surviva
may beincreased despitethelack of regional or distant
control.

Cholangitisis the most frequent complication of
ILBT, occurringin44% of patients(16). Bruhaetal (3)
reported that 44% of patientstreated with ILBT and
metal licstenting devel oped chol angitisand commented
that there were no complicationsdirectly because of
brachytherapy. Gonzalez et al (23) reported a 30%
cholangitisrate in patients treated with EBRT with/
without ILBT, andthishighratemay possibly berelated
to poor patient performance status. Apart from
cholangitis, hemobilia, duodena ulceration, and
intrahepatic abscess have aso been reported in the
setting of thesemalignanciesthat aretreated by either
ILBT alone or other nonradiotherapeutic modalities
(13,15, 24, 25). Therateof gastroduodenal ul ceration
andbleeding hasbeenreportedtobeashighas31%in
aseriesusngmetdlicstentandI LB T with/without EBRT
(26). Furthermore,instudiesusing I LBT withoutmetallic
stent, complicationsof gastrointestinal bleedingand/or
ulcer wererarely observed (14, 24, 25). Thereisno
conclusivedataregardingtheoptimumnumber andsize
of fractionation and total radiation dosein ILBT for
achievingbest paliationandminimizingcomplications.

Total dosevariesby series, depending partly onthe
useof EBRT and onwhether LDR or HDR techniques

areused, makingitdifficulttocompareseries(27,28).
Inastudy by Kimetal (28), noserioustrestment related
complicationswerenoticedintheir patientswhowere
treatedwithatotal ILBT doseof 15Gy inthreefractions
(HDR). However, the HDR brachytherapy working
grouphasproposedadoseof 30Gy (6 5Gy) specified
at 1cmfromtheradiationsourcefor palliativelLBT in
patientsof extrahepatic bileduct cancers(29). In our
centre, atotal HDR-ILBT dose of 16 Gy (8 Gy per
fraction in two fractions 1 week apart) produced no
seriouscomplicationswithdurablesymptomcontrol and
comparable overall survival compared with other
brachytherapy doseschedulesandevenwithout theuse
of EBRT. Clogging of the biliary catheter can be a
problemduringthefoll ow upof thesepatientswhichcan
berestored either by exchangingbiledrainsor flushing
thecatheter. Wehavenot encountered any casesof bile
duct fibrosisasreported by K opelsonet al (30).

Endoscopic Metal Stent and Intraluminal
Brachytherapy: Saf-expandablemeta stents(SEMS)
areexcellentmodality for paliationof hilar block. SEMS
areplacedby either percutaneousor endoscopicroutes.
Endoscopicstent placementistechnically moredifficult
but is associated with lower rates of complications.
Endoscopic drainage is the treatment of choice for
malignant hilar biliary obstruction. Bilateral stentingis
difficultandisattendedwithhighrateof complications.
Dowssetteta (47) showedthat drainageof 25%of liver
volumeisusually enoughfor pdliationof symptomsand
leads to improvement in clinical, biochemical and
radiological parameters. Unilaterd endoscopicdrainage
iseffectiveinthesepatients(31, 32). Wehaveshownin
our previousstudy (33) that theproblem of cholangitis
can be tackled by using contrast-free technique of
stenting, but stent occlusion by tumor ingrowth or
overgrowthcontinuestobeanimportant limitation (48).

Radiationthergpy withstentinghasshownencouraging
results (34-42,44-46). Addition of ILBT by using Ir-
192tometallicstentingiseffectiveinpreventing tumor
ingrowth and prolongs biliary patency (37,43,46).
Iridium-192isagammaemitter and allowsdelivery of
high-dosage radiation to awell-defined and limited
volumeoftissue ILBT isparticularly suitablefor maignant
tumorsof bileduct becausethey areusually locaizedand
external beam radiotherapy useislimited by the poor
toleranceof surroundingorgans(49). Thereareanumber
of sudieswhichhaveusedmetdlicstentswithILBT with
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or without external beamradiotherapy for palliation of
malignant biliary obstruction. Kocal etal (44) intheir
analysisof eight recent studiesfoundthat themeanstent
patency and survival reportedinthesestudieswas7.5
and 11.2 months, respectively.Bowlingeta (50) ina
retrospectivestudy compared percutaneoustranshepatic
gtentingal oneversusstenting plusradiotherapy (externd
beamradi otherapy and brachytherapy).Mediansurvival
was 7 monthsin stent a one group and 10 monthsin
stentingwithradiotherapy group (50). Bruhaetal. (37)
used combination of intraluminal brachytherapy and
metallicstentsby percutaneousroutein 11 patientswith
hilar block owingtononresectablega [ bladder carcinoma
Themean duration of stent patency was220daysand
themeansurvival was237 days(37). Reported survival
hasrangedfrom 3weeksto3years(51) followingILBT.

Intheseriesof 19 patients, [ Fletcher and associates
(35)], mediansurviva was11 monthsand 1year survival
was47%. Therearenostudiesinliteraturecomparing
contrast-freemeta stentingplusIL BT withcontrast-free
metal stentinga one. Wedidcontrast-freemetal stenting
withILBT ineight patientswith hilar block owingto
carcinomagallbladder and 10 patientsof contrast-free
stenting acted ashistorical controls. Wecomparedthe
mean survival and mean duration of stent patency in
patientswithstent plusIL BT withstent alonegroupand
foundittobesgnificantly higher. Hemohilia, cholangitis,
andintrahepati cabscesshavebeendescribedinliterature
aspotential complicationsof brachytherapy. Duodenal
ulcershavebeenreportedinashighas31%in patients
treatedwithmetalicstentsplusILBT (46). Inour study,
2/8(25%0) of patientsdevel oped duodenal ulcerswhich
responded to therapy with proton pumpinhibitors. In
conclusion, contrast-freeunilateral metal stentingwith
ILBT isasafe and effective method of palliation for
malignant hilar biliary obstructionandappearstoprolong
stent patency and patient survival.

Conclusions

Both PTBD followed by ILBT and endoscopic
SEMSwith ILBT arefeasible proceduresto achieve
good symptom control, minimal complications, and
improvementinsurvival andQOL . Biliary decompresson
candleviateanorexia, forestd| sepsis,andhepaticfallure;
andintrabiliaryirradiationmay helpindelayingrestencsis.
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